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(54) Prosthetic tubular aortic conduit and method for manufacturing the same 



(67) A prosthetic aortic conduit for replacing a root 
portion of an aorta is provided. The conduit comprises 
a first tubular portion and a second tubular portion which 
are connected together along a substantially common 
axis. The second tubular portion does not substantially 
deform in a longitudinal direction and has resilient 
means which allow said second portion to be expanda- 
ble in a lateral direction. This second portion is able to 
deform laterally to mimic the function of the sinuses of 
Valsalva. The method of manufacturing such a conduit 
comprises the steps of: 

a) providing a first tubular conduit suitable for use 
in heart surgery and having a longitudinal axis and 
first resilient means allowing some expansion In the 
longitudinal direction only; 

b) securing to one of the ends of this first conduit a 
second tubular conduit suitable for use in heart sur- 
gery, this second conduit having second resilient 
means which allows some expansion in the lateral 
direction only. 




10 



CM 
< 
O) 



Printed by Jouve, 75001 PARIS (Ffl) 



1 EPO 

Description 

RELD OF THE INVENTION 

[0001] A prosthetic aortic conduit for replacing a root 
portion of the aorta and a method for manufacturing the 
same. 

BACKGROUND OF THE INVENTION 

[0002] The normal intemal human aortic root conduit 
is provided with a sinus portion which has three sinuses 
(bulges) which surround the aortic valve. These sinuses 
are called sinuses of Valsalva and are arranged so that 
the cross-section of the sinus portion has a generally 
trefoil shape. The diameter and orifice area of the root 
are greater at the level of the sinus, decrease slightly at 
the base, but significantly decrease (by 20%) at the level 
of the sinotubular junction (where the sinus portion con- 
nects to the ascending portion of the aorta which sup- 
ports the two iliac arteries). 

[0003] The sinotubular junction or sinus ridge and the 
sinuses of Valsalva are known to be crucial for the nor- 
mal function of the aortic valve. The sinus ridge is im- 
portant in causing Initial fluid flow eddies Inside the si- 
nuses of Valsalva (see BellhouseBJ: Velocity and pres- 
sure distributions inXhe aortic valve . J Fluid Mech 1969; 
37(3): 587-600 and Bellhouse BJ: The fluid mechanics 
of the aortic valve. In: lonescu ML, Ross DN, WoHerGH, 
eds. Biological tissue heart replacement. London: But- 
ten^orth'Heinemann, 1972:32-8). During systole, the 
aortic valve opens and the eddy currents created pre- 
vent the leaflets of the aortic valve from impacting on 
the aortic wall. Then, at the end of systole, the eddy cur- 
rents inside the sinuses cause the leaflets of the aortic 
valve to become almost closed. Furthermore, the sinus 
curvature Is very important in sharing stress with the 
leaflet. It has been demonstrated that during diastole the 
sinus walls move outwardly (increasing its circumferen- 
tial curvature by 16%) taking up part of the load placed 
on the leaflet. Further it is known (see (Thubrikar MJ, 
Nolan SP, Aouad J, Deck D: Stress sharing between the 
sinus and leaflets of canine aortic valve. Ann Thorac 
Surg 1986; 42(4): 434-40)) that the longitudinal length 
of the sinus changes very little or does not change at all 
during the cardiac cycle. In other words during the func- 
tioning of the aortic valve the sinus moves up and down 
as a whole without changing its length. 
[0004] The standard surgical approach in patients 
with ascending aortic aneurysm or dissection involving 
the aortic root and associated with aortic valve disease 
is the replacement of the aortic valve and ascending aor- 
ta by means of a composite and valved graft onto which 
are reattached the two coronary arteries as originally de- 
scribed by Bentall and de Bono in their classk^al paper 
(Bentall HH, De Bono A: A technique for complete re- 
placement of the ascending aorta, Thorax 1968; 23: 
338-9). The "open" (Carrel button) method of coronary 
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reimplantation was later recommended to decrease the 
tension on the coronary ostia while minimizing the risk, 
of late false aneurysm formation. This "Carrel button" 
method has already reduced the incidence of pseu- 
s doaneurysm formation mainly through the reduction of 
the tension on the ostial anastomoses (see Svensson 
LG; Crawford ES; Hess KR; Coselli JS; Safi HJ: Com- 
posite valve graft rep^cement of the proximal aorta: 
comparison of techniques in 348 patients. Ann Thorac 
10 Surg 1992, 54 (3) 427-370). A nrKxJification of the stand- 
ard technique was also introduced by Cabrol et al (Ca- 
brol C, Pavie A, Gandjbakhch I et al: Complete replace- 
ment of the ascending aorta with reimplantation of the 
coronary arteries. New Surgical approach, J Thorac 
15 Cardiovasc Surg 1981; 81; 309-15) for those cases of 
difficult presentation (low lying coronary ostia, calcified 
coronary ostia, tissue fibrosis In redo cases) where the 
coronary ostia are reattached to the aortic conduit by 
interposition of a small conduit made in DACRON. DA- 
20 GFON is the Trade Name for a material formed from 
straight chain polyester; the material may also be known 
as TERYLENE. 

[0005] If the aortic valve leaflets are normal, a valve- 
sparing aortic root remodelling procedure which keeps 
25 the natural patient valve on site is a reasonable alterna- 
tive in certain individuals. David and Feindel (David TE, 
Feindel CM: An aortic valve-sparing operation for pa- 
tients with aortic incompetence and aneurysm of the as- 
cending aorta. J Thorac Cardiovasc Surg 1992; 103(4): 
30 617-21) described a surgical technique where the dilat- 
ed aortic root is replaced with a tube made of DACRON 
fibres and the native aortic valve is integrated within the 
graft. This method is generally known as the "Tirone 
David Type I aortic valve sparing procedure". However, 
35 the lack of sinuses in a straight tube graft was found to 
negatively influence proper valve function, with the con- 
sequent risk of decreasing valve longevity (Kunzelman 
KS, Grande K J, David TE, Cochran RP, Verrier ED: Aor- 
tic root and valve relationships. Impact on surgical repair 
40 J Thorac Cardiovascular Surg 1995; 109(2): 345-51). 
[0006] Thus in the Tirone David Type I technique for 
valve sparing operations, the use of a straight tube with- 
out a sinus component raises several problems: open- 
ing and ctosing of the native valve is hot optimal. For 
45 example, upon valve opening, the leaflets might impact 
on the graft and be potentially damaged. The absence 
or delay in eddy current formation might alter valve clo- 
sure causing some regurgitation. Furthermore, the di- 
astolic stress is borne only by the leaflet and is not 
50 shared with the sinuses causing a potential decrease In 
leaflet longevity. 

[0007] An optimal design for root replacement should 
therefore incorporate sinuses and a sinotubular junction 
and further refinement of the technique consisted of 
55 trimming one end of the aortic tube graft to produce 
three separate extensions designed to replace the three 
sinuses. The reshaped DACRON tube was then sutured 
to the aortic valve remnants (see David TE, Feindel CM, 
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Bos J: Repair of the aortic vatve in patier\ts with aortic 
insufficiency and aortic root aneurysm, J Thorac Cardi- 
ovasc Surg 1995; 109(2):345'51) to obtain a final con- 
figuration resembling more closely the native aortic root. 
A similar technique was also described by Yacoub et al 
(Sarsam MA, Yacoub M: Remodelling of the aortic valve 
annulus. J Thorac Cardiovasc Surg 1993; 105(3): 
435-8) several years previously. 
[0008] In United States Patent No. 5.139.515 it was 
proposed to provide an aortic graft having a lower por- 
tions provided with "bulges" apparently mimicking the 
sinuses of Valsalva. However no method to produce 
such a conduit for use In aortic surgery Is described In 
the patent. US Patent No. 5, 1 39,51 5 describes a conduit 
having an "annular wall of a crimped material similar to 
that of conventional prosthesis". No Indication is actually 
given of how to obtain the "annularly-spaced radially 
outward bulges" mimicking the sinuses. Moreover the 
drawings clearly show that the conduit, including the si- 
nus portion, is provided along its whole length with cor- 
rugations which lie perpendicularly to the longitudinal 
axis of the prosthesis, and which impart longitudinal 
elasticitytothe whole of the conduit. Upon implantation, 
the graft cannot expand radially outwardly, but has the 
potential to move and extend in the longitudinal direction 
of the longitudinal axis of the prosthesis. 
[0009] Therefore there Is still a need for an effective 
prosthetic conduit to replace the aortic root while pro- 
viding all the advantages of the natural sinuses of Val- 
salva. 

SUMMARY OF THE INVENTION 

[0010] It is therefore one of the objects of the invention 
to provide a prosthetic aortic conduit which overcomes 
the drawbacks mentioned above and which upon Im- 
plantation has the ability to expand radially outwardly 
whilst maintaining a degree of flexibility in the longitudi- 
nal direction. 

[0011] It is another object of the invention to provide 
a conduit which is specifically designed to cbsely mimic 
the sinuses of Valsalva. 

[001 2] A first object of the invention is a prosthetic aor- 
tic conduit for replacing a root portion of an aorta which 
comprises a first tubular portion and a second tubular 
portion connected together along a substantially com- 
mon axis. The second tubular portion does not substan- 
tially deform In a longitudinal direction and has resilient 
means which allow said second portion to be expanda- 
ble In a lateral direction. As the second portion is able 
to deform laterally it is able to mimic the function of the 
sinuses of Valsalva. 

[001 3] It is preferred that the first tubular portion of the 
prosthetic aortk; conduit of the invention be provided 
with resilient means which allow expansion of said first 
portion in a longitudinal direction. 
[0014] It is also preferred that the prosthetic aortic 
conduit be made of polyester or PTFE material, includ- 



ing expanded PTFE material which may optionally be 
coated. A preferred material Is DACRON. 
[0015] It is further preferred that the second portion 
resilient means comprises longitudinally extending cor- 

5 rugations. 

[001 6] It Is further preferred that the first portion resil- 
ient means of the conduit of the Invention comprises an- 
nular corrugations successively provided along the lon- 
gitudinal axis of said conduit. 

10 [0017] It is further preferred that the first and second 
portions of the conduit be made of two distinct tubes 
which are secured together along said common axis. 
[0018] It Is further preferred that the conduit Is provid- 
ed with a third tubular portion which is connected to the 

15 second portion along the substantially common axis of 
the conduit. Advantageously this third tubular portion is 
provided with resilient means which allows expansion 
of said third portion in a bngltudlnal direction. 
[0019] Optionally the conduit of the lnventk>n may be 

20 further provided with a prosthetic valve. 

[0020] Another object of the invention is a method of 
manufacturing a prosthetk: aortic conduit as described 
above. This method comprises the following steps: 

2S a) providing a first tubular conduit suitable for use 
in heart surgery, the first conduit having a longitudi- 
nal axis and first resilient means allowing some ex- 
pansion In the longitudinal direction only; and 
b) securing to one of the ends of this first conduit a 

^ second tubular conduit suitable for use in heart sur- 
gery so that the lumens of the first and second con- 
duits are aligned arid are continuous, the second 
conduit having a longitudinal axis and second resil- 
ient means which allows some expansion In the lat- 

35 oral direction only. 

[0021] It Is preferred that the first resilient means com- 
prises a plurality of annular corrugations successively 
provided along the longitudinal axis of the first conduit 
40 and that the second resilient means comprises a plural- 
ity of longitudinally extending corrugations. successively 
provided around the circumference of the second con- 
duit. 

[0022] It Is also preferred that the second tubular con- 
4S duit be made according to following steps: 

a) taking a tubular conduit suitable for use in heart 
surgery, such conduit having annular corrugations 
allowing some expansion in the longitudinal direc- 

50 tion only and having two opposite ends; and 

b) cutting said tubular conduit from end to end; and 

c) aligning and securing the two opposite ends to- 
gether to obtain said second tubular conduit. 

55 [0023] Where a third tubular conduit is required, this 
will simply be attached to the end of the second conduit 
which is not attached or not Intended for attachment to 
the first conduit. Again the lumen of the third conduit 
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should be commonly aligned with that of the second 
conduit. Optionally the third conduit may be attached to 
the combination of the first and second conduits. Alter- 
natively the third conduit may be attached to the second 
conduit and then the first conduit attached. As described 
above, the third conduit will have circumferentially ex- 
tending corrugations so will be similar to the first conduit 
in construction, but will generally be of a shorter length. 
[0024] It is further preferred that the first, second and 
third tubular conduits are made of DACRQN or PTFE 
material. 

DESCRIPTION OF THE DRAWINGS 
[0025] 

Fig. 1 is a representation of a known aortic conduit, 
showing corrugations which lie traverse to the lon- 
gitudinal axis of the prosthesis; 

Fig. 2 Is a prosthetic aortic conduit according to a 
first preferred embodiment of the invention. 

Fig. 2a is a prosthetic aortic conduit according to a 
second preferred embodiment of the invention. 

Figs. 3 and 4 are schematic views of successive 
steps of manufacturing the aortic conduit shown in 
Figs. 2 or 2a (included in a preferred method of the 
invention) ; 

Fig. 5 is the embodiment of the aortic conduit shown 
in Figs. 2 or 2a where the conduit has a prosthetic 
valve mounted thereon. and is suitable for the Ben- 
tall type procedure; 

Fig. 6 schematically represents the prosthetic aortic 
conduit of Fig. 2 during use in a Tirone David Type 
I Aortic Valve Sparing Procedure. 

DESCRIPTION OF PREFERRED EMBODIMENTS OF 
THE INVENTION 

[0026] Fig. 1 shows a standard aortic conduit 1 of the 
type currently used in aortic surgery, this conduit is 
made of DACRON but any suitable biocompatible ma- 
terial such as polytetrafluoroethylene (PTFE) could be 
used. This standard aortic conduit 1 includes circumfer- 
entially extending pleats so that the corrugations lie per- 
pendicular to the longitudinal axis of the prosthesis. 
These corrugations provide a degree of expansion in the 
longitudinal direction (indicated by the black arrows 3 in 
Fig.1) and the conduit 1 can therefore significantly in- 
crease its length. 

[0027] Fig. 2 shows a preferred embodiment of the 
conduit of the invention. The conduit 10 comprises two 
distinct tubular portions having a common axis. The first 
upper portbn 1 2 is made from a standard aortic conduit 



similar to the one shown in Fig. 1 and is provided with 
circumferentially extending corrugations 1 3 successive- 
ly provided along the axis of the tubular first portion 12. 
The second lower portion, or skirt portion, 14 is a tube 
s which can be made of the same material as the first por- 
tion (that Is, any suitable biocompatible material, but 
preferably DACRON or PTFE) but which is provided 
with longitudinally extending pleats or corrugations 16. 
Each of these corrugations 16 extends in the general 

10 direction of the longitudinal axis of the prosthesis and is 
positioned substantially perpendicularly to the circum- 
ferential corrugations 1 3 of the first portion 1 2. 
[0028] The proximal end of skirt portion 1 4 is attached 
to the distal end portion of the first portion 1 2 so the two 

IS connected portions have essentially the same lumen 
and form the tubular conduit 1 0. 
[0029] The connection 28 between the first portion 1 2 
and the skirt portion 1 4 (with their respective corruga- 
tions 1 3 and 1 6 orientated at an angle of about 90^) will 

20 act, upon Implantation, as a "sinotubular junction" since 
Its Internal diameter will be significantly less than the in- 
ternal diameter of its lower part, namely second portion 
14. Once the prosthetic aortic conduit 1 0 is in place the 
internal diameter of the skirt portion 1 4 will vary during 

25 the cardiac cycle (systole/diastole) as in the natural aor- 
tic root. Thus, the skirt portion 1 4, when filled with blood 
under pressure, will stretch in the direction traverse to 
the longitudinal axis of the prosthesis (the lateral direc- 
tion) mimicking the "sinuses of Valsalva". The pleat ar- 

30 rangement in skirt portion 14 does not however allow 
that section of the prosthesis to increase in length. 
[0030] Thus the skirt portion 1 4 can move and expand 
in a lateral direction only, while the first portbn 12 of the 
conduit 10 can extend In the longitudinal direction only. 

35 The resiliency of the skirt portion 1 4 in the general lateral 
direction is shown in Fig. 2 by the arrows 18 and the 
expansion of the first portion 12 in the general longitu- 
dinal direction is shown by the arrows 20. 
[0031] In an alternative embodiment shown in Fig. 2a. 

40 a third tubular portion 1 5 is attached to the distal end of 
the skirt portion 14. The third tubular portion 15 is 
aligned on the same common axis as the first and sec- 
ond portions 12 and 14. The third portion 15 is advan- 
tageously a short piece of standard aortic conduit, sim- 

45 iiar to that shown In Fig. 1 . It is typically made of DA- 
CRON or similar material and is provided with circum- 
ferentially extending corrugations or pleats 17 In the 
same manner as the first portion 12. 
[0032] Generally the length of the third portion 1 5 will 

so be short compared to the length of the first and second 
portions 1 2 and 1 4 and the presence of two or three cor- 
rugations 17 in the third portion 15 will normally be suf- 
ficient. 

55 PREFERRED METHOD OF MANUFACTURE OF A 
CONDUIT ACCORDING TO THE INVENTION. 

[0033] The conduit 1 0 may be either manufactured in- 
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dependently or obtained according to the following 
method which Is a further preferred embodiment of the 
invention and which is described with reference to Figs. 
3 and 4. 

[0034] First, to obtain a skirt portion 14 like the one 
shown in Figs. 2 or 2a a portion of a standard tube 1 4a 
(see Fig. 3) having annular corrugations provided along 
its axis Is cut open from end to end as shown in Fig. 3. 
Preferably the material chosen will be DACRON. The 
tube 14a has a diameter approxinnately equal to the de- 
sired final length of skirt portion 14. Also, the length of 
tube 14a is chosen to correspond to the desired diam- 
eter of the skirt portion 1 4. 

Once tube 14a has been cut open, the two end ridges 
22 and 24 of the tube 1 4a are secured together (for 
example by suture) as shown in Fig. 4 and a skirt portion 
14 is thus obtained. 

A standard annularly corrugated tube, also preferably 
made of DACRON or similar material, is then provided 
to form the first portion 1 2 and the two portions 1 2 and 
14 of the aortic conduit according to the invention are 
then secured together. As shown in Fig. 2 which relates 
to the first preferred embodiment of the invention, the 
two portions 1 2 and 1 4 may be sutured together using 
a thread 26. 

It should be noted that while making the conduit 10 the 
length of the skirt portbn 14 should be long enough to 
be trimmed according to the patient anatomy in aortk; 
valve sparing operations. 

[0035] The conduit 1 0' shown in Fig. 2a can be made 
by securing a third tubular portion 15 to the distal end. 
of the skirt 14 of a conduit 10 shown in Fig. 2 and made 
as above. This third portion 15 Is preferably made of a 
small tubular section of a standard tube having annular 
corrugations provided along its axis (as in Fig. 1). The 
proximal end of the small tubular sectbn is then secured 
to the distal end of skirt portion 14 by known methods, 
for example by suture. 

[0036] Aortic conduits of the invention may be used 
ahd adapted to various surgical techniques known to 
those skilled in the art, including those being described 
in detail below. 

1 . Composite Valve Graft Replacement (Bentall 
Operation) 

[0037] The use of the aortic conduit of the invention 
does not require any changes in this known standard 
surgical technique. 

[0038] Fig. 5 shows the conduit 1 0' of Fig. 2a adapted 
for the Bentall Operation. A standard bileaflet prosthetic 
valve 32 which is positioned partially inside the skirt por- 
tion 14. The prosthesis includes the annularly corrugat- 
ed third portion 15 which is secured at the distal end of 



the skirt portion 14. This third portion 15 is attached to 
the heart and the skirt portion 14 mimics the sinuses of 
N^lsalva. The coronary ostia are reattached to the con- 
duit 1 0' either using the classical technique or the "open" 

5 technique (Carrel button) depending on the surgeon's 
preference. The presence of the third portion 1 5 facili- 
tates attachment of the artificial valve of the prosthesis 
whilst the longitudinally corrugated skirt portion 1 4 gives 
several advantages over a standard DACRON graft 

10 tube. 

[0039] The lateral resiliency of the skirt portion 1 4 re- 
duces tension on the coronary ostIa anastomoses not 
only during suturing but, most importantly, after the graft 
has been pressurised at the end of surgery. As a con- 
is sequence, the modified aortic conduit 10* is particularly 
advantageous for use in cases where the coronary ostia 
are difficult to mobilise, difficult to reach (low lying cor- 
onary ostia) or where they are severely cateified. 
[0040] Furthermore, at the end of the procedure, any 
20 undue tension along the long axis of the conduit 1 0', In- 
stead of being directly transmitted to the coronary anas- 
tomoses, will be dampened by the sutures connecting 
the two portions of the conduit 1 0' as the skirt portion 1 4 
of the conduit 10' (the new aortic root) is pulled as a 
25 whole. 

2. Tirone Davidtvpe I 

[0041] A conduit according to the invention may also 

30 be used in classic "non-valved" aortic surgery known as 
"tirone David type 1". The operatbn is carried out as 
originally described by David and Feindel In their previ- 
ously mentfoned paper and as known in the art. Fig. 6 
illustrates the use of conduit 10 of Fig. 2 in the Tirone 

-35 David type I procedure. Briefly, the three sinuses of Val- 
salva are excised leaving 5 mm of arterial wall attached 
to the patient's aortic valve and around the two coronary 
ostia, and multiple horizontal mattress sutures are 
passed below the aortic valve and then through the end 

40 of the aortic conduit 10: The conduit 10 Is taibred so 
that the top of the three commissures 46, 48 and 50 will 
correspond to the "new sinotubular junction' (i.e. the 
junction 28 between the first portion 1 2 and the skirt por- 
tion 14) or a few mm above that junction 28. The first 

45 portion 1 2 of the conduit 1 0 is then cut 2 to 3 cm above 
the sutures. Next, the valve is secured to the graft in a 
manner similar to that for implanting a free-hand, sub- 
coronary homograft aortic valve. Finally, the coronary 
ostia are reimplanted onto the conduit 1 0. 

50 [0042] Once the conduit 10 is pressurised at the end 
of the surgical procedure, the lower part of the tube (skirt 
portion 1 4) will expand circumferentiatly creating new si- 
nuses of Valsalva. The three commissures 46, 48 and 
50, being fixed to junction 28 of the first portion 1 2 which 

55 do not expand circumferential ly will maintain their cor- 
rect spacing and orientation (see Fig. 6). The presence 
of a new sinotubular junction and of artificial sinuses of 
Valsalva will ensure the creation of eddy currents with a 
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more physiological opening and closure of the valve 
leaflets. Furthermore, the sinuses might have the poten- 
tial of expanding circumferentially during the cardiac cy- 
cle with consequent reduced stress on the leaflet. The 
long term durability of the valve should therefore be 
greatly improved. 

[0043] The conduit 10' of Fig. 2a could alternatively 
be used for this procedure. 

Yacoub or Tirone David type II (or III) 

[0044] Similarly, for the application of this surgical 
technique, the operation is carried out as previously de- 
scribed in using the aortic conduit according to the in- 
vention described with reference to Fig. 2. Briefly, the 
diseased aortic sinuses are excised down to the aortic 
annulus and ah approximately sized conduit according 
to the invention Is chosen. The skirt portion 14 of the 
conduit 10 is trimmed to produce three separate exten- 
sions, properly spaced, that will replace the sinuses. 
The height of the grooves is made so to reach the "new 
sinotubular junction" 28 of Fig. 2 or few mm above. Next, 
the top of the three commissures are fixed to the apex 
of each groove in a proper orientation. The excess of 
the conduit 10 is trimmed to precisely fit each sinus once 
it is sutured to the aortic annulus. Establishing the right 
length of the three extensions is facilitated because the 
skirt portion 1 4 does not stretch in the longitudinal direc- 
tion. Finally, each extension is sutured to the remnants 
of arterial wall and aortic annulus surrounding the sinus- 
es and then the coronary ostia are reimplanted onto the 
graft. 

[0045] Compared to the standard DACRON graft 
tube, the use of the conduit of the Invention offers the 
potential for a reduced tension on the coronary ostia 
anastomoses, an optimised circumferential expansion 
of the three sinuses with better stress sharing between 
the leaflet and the artificial sinus wall. The sinotubular 
junction is well defined and the maintenance of a good 
leaflets coaptation is assured by fixation of the top of 
each commissure to the portion of graft that does not 
expand circumferentially. 

[0046] The prosthetic aortic conduit according to the 
invention is specifically designed to potentially fit all 
types of surgical operations above mentioned that are 
currently performed to treat pathologies of the aortic 
valve and the aortic root. 



Claims 

1. A prosthetic aortic conduit for replacing a root por- 
tion of an aorta, said conduit comprising a first tu- 
bular portion and a second portion connected to- 
gether along a substantially common axis, wherein 
said second portion does not substantially deform 
in a longitudinal direction and has resilient means 
which allow said second portion to be expandable 



in a lateral direction to mimic the function of the si- 
nuses of Valsalva. 

2. The prosthetic aortic conduit of Claim 1, wherein 
5 said first portion is provided with resilient means 

which allow expansbn of said first portion in a lon- 
gitudinal direction. 

3. The prosthetic aortk: conduit of either one of Claims 
10 1 and 2, wherein said conduit is made of DACRON 

or PTFE material. 

4. The prosthetic aortic conduit of any one of Claims 
1 to 3, wherein second portion resilient means com- 

is prises longitudinally extending corrugations. 

6. The prosthetic aortic conduit of any one of Claims 
1 to 4, wherein said first portion resilient means 
comprises annular corrugations successively pro- 
20 vided along the longitudinal axis of said first portion. 

6. The prosthetic aortic conduit of any one of Claims 
1 to 5, wherein the first and second portions are 
made of two distinct tubes which are secured to- 

2^ gether along said common axis. 

7. The prosthetic aortic conduit of any one of Claims 
1 to 6, wherein a third tubular portion is connected 
to the second portion abng said substantially com- 

30 mon axis and wherein said third tubular portion is 
provided with resilient means which allow expan- 
sion of said third portion in a longitudinal direction. 

8. The prosthetic aortic conduit of any one of Claims 
3S 1 to 7, which is further provided with a prosthetic 

valve. 

9. A method of manufacturing a prosthetic aortic con- 
duit which comprises the following steps; 

40 

a) providing a first tubular conduit suitable for 
use in heart surgery, said first conduit having a 
longitudinal axis and first resilient means allow- 
ing some expansion in the longitudinal direction 

45 only; and 

b) securing to one of the ends of this first con- 
duit a second tubular conduit suitable for use in 
heart surgery, said second conduit having a cir- 
cumference and second resilient means which 

50 allows some expansion in the lateral direction 

only. 

10. The method of Claim 9, wherein the first resilient 
means comprises a plurality of annular corrugations 

55 successively provided along the longitudinal axis of 
the first conduit and wherein the second resilient 
means comprises a plurality of longitudinally ex- 
tending corrugations successively provided around 
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the circumference of the second conduit. 

11. The method of either one of Claims 9 and 10, 
wherein said second tubular conduit is made ac- 
cording to following steps: s 

a) taking a tubular conduit suitable for use in 
heart surgery, said conduit having annular cor- 
rugations allowing some expansion in the lon- 
gitudinal direction only and having two opposite io 
ends; and 

b) cutting said tubular conduit from end to end; 
and 

c) aligning and securing the two opposite ends 
together to obtain said second tubular conduit, is 

12. The method of any one of Claims 9 to 11 , wherein 
the first and second tubular conduits are made of 
Dacron or PTFE material. 
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